Background: Unwanted pregnancy and HIV infection are issues of significant concern to young people. Limited data exists on contraceptive decision-making and practices among HIV-infected and HIV-negative young people in low resource settings with generalized HIV epidemics. Methods: From July 2007 until April 2009, we recruited, and followed up over a one year period, a cohort of 501 HIV-negative and 276 HIV-infected young women and men aged 15-24 years residing in Kampala and Wakiso districts. We compared contraceptive use among HIV-infected and HIV-negative young people and assessed factors associated with contraceptive decision-making and use, using multivariate logistic regression modelling to estimate odds ratios (OR) and 95% confidence intervals (CI).
Background
Unwanted pregnancies and HIV infection continue to be daunting problems for young people, and studies indicate that HIV-infected youth face the greatest dilemmas [1] . Globally, young people aged between 15 and 24 years make up 1.2 billion of the world's population. The majority live in Sub-Saharan Africa and are vulnerable to unwanted pregnancies and HIV infection [2, 3] .
Monitoring HIV prevalence among young people is a good proxy indicator for HIV incidence in a country
In Uganda, the HIV prevalence among men and women aged between 15 to 17 years is 0.3% and 1.9%, and higher at 2.3% and 5.5% among 20-24 year old men and women indicating a gender vulnerability and disparity in sexual practices especially when girls engage in crossgenerational sex with older men often with compromised negotiation for safe sex [4] . Early sexual activity and lack of access to contraception leads to a high unmet need for contraception and poor reproductive health indices among Ugandan youth. Only 5% of sexually active young people aged 15 to 19 years and 18% aged 20 to 24 year old used contraception, leading to very high rates (40%) of unintended and often unwanted pregnancies among the adolescents [3] .
Abortion is illegal in Uganda but the abortion rate is about 54 per 1000 women aged between 15-49 years, and possibly there are similar rates among adolescents [3, 5, 6] . Abortion is estimated to contribute to 15-30% of maternal deaths in developing countries most of which are adolescents [7] [8] [9] . Furthermore, young people face enormous sexual and reproductive health challenges when seeking reproductive health information and services [10, 11] . A lack of youth-friendly services, stigma associated with premarital sex, STI/HIV/AIDS, adolescent pregnancy, nondisclosure of HIV status, and the health workers' attitude all play a big role in determining access to reproductive health care by young people [10, [12] [13] [14] [15] .
Management of sexual and reproductive health of HIV-infected youth is critical to reducing HIV transmission and maternal mortality. While unwanted pregnancies among adolescents contribute to a high maternal mortality in Uganda, overwhelming evidence shows that HIV infection is also associated with increased maternal mortality and morbidity [16] [17] [18] [19] . Moreover, prevention of mother to child transmission of HIV is still a major challenge because effective combination antiretroviral therapy (ART) only reaches a minority of HIV-infected women [4] , and the access to skilled attendance at birth is still sub-optimal [3] . Little information is available on reproductive practices among HIV-infected young people that could inform the design of new and culturally appropriate interventions. We explored contraceptive decision-making and practices among HIV-infected and negative youth over a period of one year.
Methods

Study design and setting
From July 2007 to April 2008, we recruited a cohort of 15-24 year old HIV-infected and negative young people. Each participant was followed up for one year. The HIV-infected group were identified from TASO Mulago; a unit that provides care for HIV/AIDS clients [20] . The HIV-negative group were recruited from Naguru Teenage and Information Centre (NTIC); a unit that offers youth-friendly services to young people aged 10 to 24 years. Both clinics are located in Kampala, Uganda's capital city, and serve both urban and rural young people in Kampala and its surrounding communities.
Participant recruitment
All study procedures were conducted at the end of a clinic visit. At TASO, the registered clients go through counselling, medical consultations, laboratory diagnostics if required, and get antiretroviral treatment if indicated before going home. A specific counsellor was assigned to work with the study team to identify the young people and referred them to the study team to screen for study eligibility. Young people, who knew their HIV status (negative or positive) for at least six months before the recruitment date, were resident within a radius of 30 km of the clinic, and were not intending to relocate within two years were eligible for the study. The study protocol was explained to eligible respondents and informed consent for study participation obtained. All eligible HIV-infected young people were then consecutively recruited until the required sample size was reached.
Of 60-80 clients attending NTIC every day 50% are new clients and 25% have never tested for HIV infection. HIV-negative young people who were resident within 30 Km of NTIC, and had been tested for HIV at least six months before study date were eligible for study. The HIV-infected young people attending NTIC were excluded from the study to avoid double recruitment since NTIC does not offer specified HIV care and refers those needing antiretroviral treatment to other units like TASO or IDC, but nevertheless they keep coming to NTIC for other services". A systematic random sampling of eligible HIV-negative young people was used. We used the clinic register to identify the eligible clients. Every second client was approached for possible recruitment. If they declined participation, the next person on the register would then qualify for recruitment.
Sampling and data collection
The sample size was calculated using the standard formula for cohort studies [21] . To detect a 10% contraceptive prevalence difference between the HIV-infected and HIV-negative groups, contraception prevalence among sexually active women (15-49 years) of 18% was used [3] . At an 80% power and 95% confidence level, allowing for 15% loss to follow up, and ratio of 1:2, we needed to recruit 250 HIV-infected and 500 HIV-negative young people.
Data were collected using a structured survey questionnaire with closed and open-ended questions. Socio-demographic characteristics, symptoms of HIV (infected youth), fertility decisions (desire for pregnancy, time of when to get pregnant and contraceptive use), and discussion with partner (for those who had partners) and extended family and health care workers were asked. The main outcomes of the study were desire for children, condom use and contraceptive use (both uptake and discontinuation of contraception, sustained contraceptive use and sustained non-use). Study participants were interviewed at baseline, six months, and twelve months after recruitment.
Identification of respondents for follow up
A contact locator form with address and telephone numbers of respondent and/or their head of household or guardian, a relative, spouse or friend were recorded. A small card with their particulars and unique identification number was given to the respondent for presentation at the follow-up visit. This information helped to locate respondents who did not return for their scheduled appointment. A small transport subsidy of 1.8$ to 2.5$, depending on journey distance from home, was given to each respondent on each visit. Study staff contacted the participants by phone or home visited within 4 weeks of a missed appointment. Clients were considered lost to follow up if they did not participate in an interview within three months of a scheduled visit and after four telephone calls and a home visit.
Data Management and Analysis
Data were double-entered using Epi Info cleaned, coded and analysed using STATA 10. All the data analysed compared the HIV-negative and HIV-infected population. The outcomes of interest were desire for children, condom use and contraceptive use (both uptake and discontinuation). Explanatory factors studied were the socio-demographic characteristics, discussion with partner about fertility, and having discussed with health workers about pregnancy, contraception and HIV. Descriptive statistics to compare the baseline characteristics of HIV-infected and HIV-negative young people were done using chi-square test for categorical data and Student t-test for continuous data.
Condom use responses ("always", "sometimes" and "never") were dichotomised into a new variable with always as consistent use and "sometimes and never" merged to inconsistent use. Responses to the question "If 100 HIV-infected people used the condom, how many would not get HIV transmitted to the partners?" were used to assess knowledge of condom effectiveness. Furthermore, a composite variable of "discussion with health workers" was generated from three variables of discussion about pregnancy, contraception and birth spacing. Similarly, "discussion with partner about childbearing" was generated from discussion about the number of children to have and when to have them.
To assess the dynamics of contraceptive use during the one year of follow-up, four sub-analyses were done for participants who: initiated contraceptive use, discontinued contraceptive use, continued to use contraception and those who did not use contraception at all. We considered changes in the four outcomes at six months interval. This aimed to assess factors that influence either continued contraceptive use or non-contraceptive use. For this study, contraceptive uptake was defined as initiation of contraceptive use at 6 and 12 months after baseline. We considered that clients who were sexually active were eligible to use contraception and made the denominator. At the sixmonth follow-up, all sexually active clients who were not using contraception at baseline plus those who had been sexually abstinent at baseline but became sexually active in that period were recorded as having initiated contraceptive use (Contraceptive uptake) if they reported they were using contraception. At the twelve-month follow-up, a similar consideration was done. All sexually active clients who were not using contraception at the six-month follow-up were recorded as up-takers of contraception if they answered that they were currently using contraception. Therefore, a person could contribute both to uptake in the first six months if he/she started using contraception, and to discontinuation later in the year is he/she stopped the contraception.
Contraceptive discontinuation was defined as stopping the use of contraception during the 12 months after baseline or after initiation of use at any time during the follow-up. At the six-month follow-up, all respondents who were using contraception at baseline but had stopped contraceptive use we considered "discontinued contraception". At the twelve-month follow-up, all respondents who were using contraception at six months but had stopped contraceptive use were considered as discontinued contraception. Consistent contraceptive use was defined as continued use at baseline, six months and twelve months. Similarly, consistent non-use was defined as non-use at baseline, six and twelve months.
The study protocol was approved by the Makerere University, College of Health Sciences Higher Degrees Research and Ethics Committee, the Uganda National Council of Science and Technology, and the institutional review board of TASO. All participants provided informed consent.
Results
Of the 4,357 young people screened for eligibility at NTIC, 954 were found eligible, and 501 were recruited. At TASO, 434 were screened for eligibility and 276 were recruited (Figure 1 ). Social demographic characteristics of the HIV-infected and HIV-negative groups were similar except for education and marital status ( Table 1) . HIV-infected young people were less likely than HIVnegative youth to be in school, had no or only primary education (43%), had had more life time sexual partners, and had older partners. Furthermore, more HIV-infected young people were likely to be in polygamous relationships. Slightly more than half (52%) of the HIV-infected group and 18% among HIV-negative group had had children. The mean number of living children was 1.43 children (SD, 0.79) among the HIV-infected youth and 0.78 children (SD, 0.64) among the HIV-negative youth. Eleven percent of the HIV-negative group and five percent of the HIV-infected group were pregnant at the time of recruitment into the study. About two percent in both groups were not sure if they were pregnant. Figure 2 describes the contraceptive behaviour of a subsample of the sexually active young people in the cohort. Desire for children was 72% among the HIV infected and 98% among the HIV-negative group. Of those who desired children, more than 90% in both groups wanted to have them within four years of the time of interview. Sexually active HIV-infected young people were less likely to use contraception compared to the HIV-negative group. Pvalue = 0.000. The most commonly used method of contraception in both groups was the condom i.e. 77% (72% among the infected youth and 79% among the negative youth). Other methods included using pills or injections: 19% among the HIVnegative and 21% among the HIV-infected youth. Only 2% of HIV-negative and 6% of the HIV-infected young people used the recommended dual methods. Consistent condom use was very low among this group with the HIV-infected group (24%) less likely to consistently used condoms compared to the HIV-negative group (38%), p value = 0.002. A significant minority (39%) among the HIV-infected had never used condoms compared to 17% among the HIV-negative. HIV-infected young people were less likely to use condoms with all sexual partners p value = 0.000; and at the last sexual act, p value = 0.019. Screening for TASO NTIC Figure 1 Flowchart for patient recruitment and follow-up
Contraceptive use
Knowledge of condom effectiveness was lower among the HIV-infected compared to the HIV-negative. The HIV-infected young people thought using a condom was only 60% effective in preventing HIV transmission (IQR; 40-95), while the HIV-negative group considered the condom was 80% effective (IQR; 50-99) (t-test p = 0.007). However, discussion with health workers about contraception was similar in both groups. (Figure 2) Trends in contraceptive use among young people During the one-year follow-up period, the HIV-infected group were less likely to consistently use contraception compared to HIV-negative group (OR 0.63 (0.41, 0.98), p-value = 0.038); were less likely to start using contraception (contraceptive uptake) than the HIV-negative young people (OR 0.63, (0.44, 0.91), p-value = 0.012). In addition, contraceptive uptake was significantly greater among the young people who were married or were in a relationship compared to sexually active singles, (OR 2.46 (1.68, 3.62), p-value = 0.000), among the 20 to 24 year olds (OR 1.73 (1.22, 2.46), p-value = 0.002), and among those who discussed with their partner (OR 1.81 (1.28, 2.57), p-value = 0.001). However, there was no difference in contraceptive uptake between those who discussed with health workers about contraception, pregnancy or birth spacing and those who did not. (Table 2) In all, 107 (24%) HIV-negative and 37 (18%) HIVinfected continued to use contraception throughout the year, OR 0.63 (0.41, 0.98), while 45 (12%) and 67 (28%) among the HIV-negative and infected respectively did not use contraception at all, OR 2.80 (1.80, 4.36). At multivariate analysis, the HIV-infected were less likely to sustain contraceptive use. Other factors independently associated with sustained contraceptive use included: age of the respondent, marital status and being a male. Conversely, HIV-infected young people were more likely to not initiate contraceptive use (Table 3) .
Discussion
In this population, contraceptive use among the HIVinfected young people was significantly lower than that among HIV-negative. Less than a quarter of the young people sustained contraceptive use throughout the year, and a quarter of the HIV infected never initiated contraception. The male condom was the most common type of contraception used in both groups but the HIVinfected were less likely to use condoms compared to the HIV-negative. The proportions became even smaller when we considered consistent condom use. Only 24% of the sexually active HIV-infected used condoms consistently compared to 38% among the negative group. Very few young people, less than one quarter among the HIVnegative and less than one fifth among the HIV-infected, continued to use contraception throughout the year. Furthermore 12% among the negative and 28% among the HIV-infected did not start contraceptive use at all.
While our finding are similar to other studies in indicating that condoms are the preferred contraceptive method [22] , there are few studies that compare contraceptive use among HIV-infected and negative young people. Studies among adults show that the HIVinfected had a higher unmet need for contraception and were less likely to use contraception and condoms compared to their negative counterparts [23, 24] . A study from Eastern Uganda reported that HIV-infected people who knew their HIV status were three times or more likely to use a condom at their last sexual activity compared with those who did not know their status [25] . Postulated reasons for inconsistent or no condom use by young people may include infrequent sexual activity and changing to new relationships, causal partnerships, use of alcohols or drugs, and not having condoms at the time of sex [14, 26, 27] .
We show that the young singles were less likely to use condoms, or initiate or sustain contraceptive use than married young people. It was not clear whether this ambivalence about pregnancy prevention was because of infrequent sexual activity as suggested by a study among women from the USA [26] , inability to plan and control the next sexual encounter or fear of losing the new partners. However, infrequent sexual activity does not stop a pregnancy or HIV transmission from occurring.
Studies report a lack of safe sex negotiation, gender and power relations and the adolescent's ability to communicate to their partner about contraception as important factors that influence contraceptive use [28] [29] [30] . One study reported that adolescents who were unfamiliar with the partner were less likely to use contraception [31] . This is contrary to what is known that once a relationship is more intimate, condom use is stopped [27] . Another drawback to contraceptive use could be the type of contraceptive method young people prefer to use. The male-controlled condom needs commitment Note:
• Column labeled contraceptive use at baseline is the percentage of sexually active young people reporting using contraception at baseline stratified by various co-variates (the rows).
• Column heading "discontinued use during the 12 months' follow-up". This is includes those who were using contraception at baseline plus those who became sexually active, started use and discontinued by end of follow-up.
• Uptake during the 12 months' follow-up, the denominator comprised of those not using contraception at baseline including those who were abstaining but later started having sex. from the male partner to be effectively and consistently used.
Age was an important factor in consistency of contraceptive and condom use. Young people over 20 years of age were two times more likely to use contraception than those younger. Moreover, the older ones were almost twice as (OR 1.73) likely to take-up contraception and sustain its use throughout the one-year's follow-up. Researchers have reported an increase in births among 15 -19 year-old HIV-infected adolescent women, suggesting that these women could have an unmet need for contraception [32, 33] . A possible explanation would be that young people in the older age group are better able to negotiate for contraceptive use with partner. Furthermore, the fear of HIV acquisition was reported to be the reason for increased condom use among young people [22, 34] . Nonetheless, other studies report that young people do not to use condoms for either contraception or HIV prevention because they reduce sexual pleasure and male potency [1, 35, 36] . These findings have enormous implications for pregnancies and HIV transmission since it may take extra ordinary will-power to initiate condom use if the man believes that he will be impotent [1] . Even so, this does not explain the differences in condom use among the infected and negative because it would have affected both. However, our data shows that the HIVinfected group believed the condom was less effective in reducing HIV transmission than the HIV-negative group. A higher trust in condom effectiveness could have also led to a larger proportion of the HIV-negative young people using condoms compared to the HIV-infected group.
During the one-year follow-up, there were no differences as regards stopping contraceptive use in both groups. However, more of the HIV-negative group compared to the HIV-infected group started using contraception. Being older (20 years or more), in a relationship, having discussed with partner about childbearing, and having higher-level education were associated with the taking up of contraception. Our earlier study reported that HIV-infected young people were unable to negotiate for their fertility preferences for fear of abandonment since they had nowhere else to turn to [37] .
Our data show that the HIV-infected group had discussed more with the health workers about pregnancy, birth spacing and HIV prevention issues than the HIVnegative had. This may reflect the challenges the HIVinfected have about child bearing. Conversely, it could also indicate that health workers are giving information about reproduction specifically to the HIV-infected. However, unfortunately, these discussions were not associated with an increase in contraceptive uptake among the infected group. Studies report ambivalence among health workers about childbearing among HIVinfected people [38, 39] . Thus, these findings could be a reflection of the way the health workers counsel the HIV-infected young people about reproductive choices leading to non-responsive uptake of such messages. This is particularly the case, if the health workers do not use such encounters to discuss and understand the situation of the young people so as to assist them to make responsible fertility choices and adopt the correct contraceptive use.
The study had some limitations. The study population was selected from those that sought care at health units and cannot be generalised to the general population. These young people may have different personal and behavioural characteristics since they have sought health care and received some counselling and education about reproduction and HIV prevention. Moreover, the low contraceptive use among this population would suggest that it might be even lower among the general population. In addition, we excluded the newly tested and those that did not know their HIV status, so as to see the affect of knowing one's own HIV status on fertility decisionmaking and sexual risk behaviour. This, however, could have introduced some bias and did not allow for a comparison of contraceptive use between those who knew their HIV status and those who did not know their status. The results may not be generalised to the whole population. In addition, the twelve-month follow-up period was possibly too short and thus any differences we see could be temporary. A longer follow-up could give a better picture. Finally, the information collected was based on recalling events such as the time of starting or stopping contraceptive use. Participants were not able to accurately remember which day they started or stopped using contraception. We overcame this by taking blocks of six months. This may have led to inaccuracy since we could have recorded those who had used contraception for a shorter time as having used it for the whole six months.
Conclusions
Sexually active HIV-infected young people in Kampala are less likely to use condoms and contraception than their HIV-negative counterparts and this has significant implications for pregnancy and HIV transmission. To minimize HIV transmission and unwanted pregnancies among young people, a comprehensive approach to frame their sexuality is urgently needed. The fact that this group are in care settings but are not using contraception consistently has both public and policy implications. The current dialogue with health workers is not leading to an increase in contraceptive use, especially among the HIV-infected; therefore, health workers should be trained to communicate effectively with young people.
Mobilizing more political commitment and resources, strengthening family planning services and looking for new innovations to re-market condom use are critically needed. Policy and guidelines that empower health workers with resources, information, skills and sensitivity to embrace harm reduction techniques to help young people exercise their sexual and reproductive rights while still practicing safe sex should urgently be developed. One possibility is to review the reproductive health counselling content to ensure that young people receive counselling that stresses the importance of consistent condom use as a means of preventing both pregnancy and HIV transmission.
